Tribol. Lubr., Vol. 37, No. 5, October 2021, pp. 189~194 ISSN 2713-8011(Print) * 2713-802X(Online)
Tribology and Lubricants http://Journal.tribology kr

DOI https://doi.org/10.9725/kts.2021.37.5.189 |

M7|8st o|al 2HE 0|88 AHQIE|A AR o429
HEZ~ EAM 072
o T /|o U

=
AT AR A
Sl o 7|E s
ViR 7]

A Study on Water-Proof Characteristics of a Stainless Steel Mesh
by Electrochemical Etching Process

Chan Lee', Ji Min Kim’ and Hyungmo Kim®'

'Seneior Researcher, Nuclear Fuel Safety Research Division, Korea Atomic Energy Research Institute
*Assistant Professor, Department of Technology Education, Korea National University of Education
*Assistant Professor, School of Mechanical Engineering, Gyeongsang National University

(Received September 25, 2021 ; Revised October 26, 2021 ; Accepted October 26, 2021)

Abstract — A straightforward, yet effective surface modification method of stainless steel mesh and its interesting
anti-wetting characteristics are reported in this study. The stainless steel mesh is electrochemically etched, and the
specimen has both micro and nano-scale structures on its surface. This process transforms the two types of mesh
specimens known as the regular and dense specimens into hydrophobic specimens without applying any hydro-
phobic chemical coating process. The fundamental wettability of the modified mesh is analyzed through a ded-
icatedly designed experiment to investigate the waterproof characteristics, for instance, the penetration threshold.
The waterproof characteristics are evaluated in a manner that the modified mesh resists as high as approximately
2.7 times the pressure compared with the bare mesh, i.e., the non-modified mesh. The results show that the pen-
etration threshold depends primarily on the advancing contact angles, and the penetration stop behaviors are affected
by the contact angle hysteresis on the surfaces. The findings further confirm that the inexpensive waterproof meshes
created using the proposed straightforward electrochemical etching process are effective and can be adapted along
with appropriate designs for various practical applications, such as underwater devices, passive valves, and trans-
ducers. In general, , additional chemical coatings are applied using hydrophobic materials on the surfaces for the
applications that require water-repelling capabilities. Although these chemical coatings can often cause aging, the
process proposed in this study is not only cost-effective, but also durable implying that it does not lose its waterproof
properties over time.
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Fig. 1. Schematic drawing of fabrication process.
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Fig. 2. Experimental set-up for liquid penetration
characteristics of modified mesh specimens.
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of (a) plate and (b) mesh specimens.
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